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(54) DATA PROCESSOR 
(57)Abstract: 

PURPOSE: To reduce the writing frequency of a flush memory and enable 
the use of the memory for a long period of time by transferring the table 
data in a file allocation table (FAT) area to a buffer memory and then 
updating these data. 

CONSTITUTION: The table data are previously read out of a FAT area and 
transferred to a buffer memory such as a RAM 6, etc., before the file data 
are written in a data area of the flush memory of a loaded flush memory 
card 7. Under such conditions, a CPU 1 writes data into the data area of 
the flush memory. Thus the table data are stored in the buffer memory and 
updated every time the data are written by the CPU 1. In such a way, the 
table data are updated in the FAT area after they are transferred to the 
buffer memory. Then the table data stored in the buffer memory are 
written again in the FAT area of the flush memory after the data are 
written in the flush memory. 
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* NOTICES * 



Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the data processor which carries out direct access of the flash memory, and writes file data in the data area 
The 1st write-in means which reads table data from the file allocation table field in a flash memory, and is written in 
buffer memory. An updating means to update the table data in said buffer memory whenever it writes file data in the 
data area in a flash memory. The data processor characterized by providing the 2nd write-in means which reads the table 
data in said buffer memory, and is written in the file allocation table field in a flash memory. 

[Claim 2] said — the - one - a store - a means - a power source - ON -- the time - a flash memory inside a file - 
allocation - a table — from — a table ~ data — reading — appearance — carrying out — buffer memory — writing in — said 

- the ~ two — a store ~ a means — a power source ~ OFF ~ the time - buffer memory — inside - a table ~ data - a 
flash memory — inside allocation - a table ~ writing in having made — things the description ~ ** - carrying out 

— a claim - (~ one -) - a publication ~ a data processor . 

[Claim 3] In the data processor which carries out direct access of the flash memory card with which the main fi-ame was 
equipped, and writes file data in the data area A detection means to detect installation/removal of flash memory card, 
When it is detected that flash memory card was attached by this detection means The 1st write-in means which reads 
table data from the file allocation table field in flash memory card, and is written in buffer memory, An updating means 
to update the table data in said buffer memory whenever it writes file data in the data area in flash memory card, Before 
removal of flash memory card is detected by said detection means The data processor characterized by providing the 
2nd write-in means which answers the removal actuation, reads the table data in said buffer memory, and is written in 
the file allocation table field in flash memory card. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to data processors, such as a handy terminal which accesses the flash 
memory which consisted of EEPROMs etc. and writes file data in that data area. 

[0002] 

[Description of the Prior Art] Generally, the flash memory is constituted within the limits of the count which is decided 
beforehand and which can be written in (usually about 10,000 times) by EPROM and EEPROM which can be re- written 
in arbitration by the user, and is made to perform re-writing ultraviolet rays and by eliminating data electrically. This 
flash memory has a file allocation table field (FAT field) besides a data area, this FAT field is the map which manages 
the activity field on memory intensively by Cluster No for every block of a 1-K byte unit, and the used clusters No are 
enumerated for every file. In the data processor equipped with such a flash memory, when one file is divided and stored 
in the data area in a flash memory, he is trying to grasp as one file by referring to a FAT field, but if a FAT field is 
written in compared with a data area, a count increases extremely and the count which can be written in is exceeded, it 
will become impossible using the whole card. If a FAT field ciirrent in use approaches the count which can be written in 
in the former as the cure, what attained reinforcement of a flash memory is known by securing the fi-ee space prepared 
beforehand as a new FAT field. 
[0003] 

[Problem(s) to be Solved by the Invention] However, a data area will be narrowed so much and assigning a fi-ee space 
beforehand to a flash memory as a reserve of a FAT field had the fault that the whole memory was effectively 
unutilizable. Even if the technical problem of this invention does not prepare the reserve of a file allocation table field in 
a flash memory, it enables that long-term activity by reducing the count of writing of a flash memory substantially, and 
also it is enabling it to also realize high-speed writing. 
[0004] 

[Means for Solving the Problem] The means of the 1st invention (invention given in a claim (1)) is as follows. In the 
data processor which carries out direct access of the flash memory, and writes file data in the data area, the (1) and 1st 
write-in means reads table data fi*om the file allocation table field in a flash memory, and writes them in buffer memory. 
In addition, the flash memory is constituted by EPROM and EEPROM. Moreover, buffer memory is random access 
memory etc. as an internal memory. 

Whenever (2) and an updating means write file data in the data area in a flash memory, they update the table data in said 

buffer memory. 

The (3) and 2nd write-in means reads the table data in said buffer memory, and writes them in the file allocation table 
field in a flash memory. In addition, said 1st write-in means reads table data from the file allocation table in a flash 
memory at the time of power-source ON, and writes them in buffer memory, and you may make it said 2nd write-in 
means write the table data in buffer memory in the allocation table in a flash memory at the time of power-source OFF. 
The means of the 2nd invention (invention given in a claim (3)) is as follows. In the data processor which carries out 
direct access of the flash memory card with which the main frame was equipped, and writes file data in the data area, (1) 
and a detection means detect installation/removal of flash memory card. 

When it is detected that flash memory card was attached by this detection means, the (2) and 1st write-in means reads 
table data from the file allocation table field in flash memory card, and writes them in buffer memory. 
Whenever (3) and an updating means write file data in the data area in flash memory card, they update the table data in 
said buffer memory. 

Before removal of flash memory card is detected by said detection means, the (4) and 2nd write-in means answers the 
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removal actuation, reads the table da^^aid buffer memory, and writes them in tl^fele allocation table field in flash 
memory card. Here, the removal actulBR before removal of a card is detected is aoBRion for canceling the lock 
condition of a card etc., before an eject button is operated. 
[0005] 

[Function] The operation of the means of the 1st invention is as follows. First, before starting the processing which 
writes file data in the data area in a flash memory, table data are beforehand read from the file allocation table field, and 
it transmits to buffer memory, such as RAM. In this condition, if processing which writes in data to the data area in a 
flash memory is performed, whenever data are written in, the table data in buffer memory will be updated. In this case, 
generally, the count of rewriting to a file allocation table field is performed quite frequently compared with a data area, 
and usually becomes 10 or more times. For this reason, where the table data in a file allocation table field are 
transmitted to buffer memory, it is made to update table data. Direct access of the file allocation table field is carried 
out, and this enables it reducing the count of rewriting extremely rather than rewriting the content. Moreover, in order 
for buffer memory to operate as a kind of cache memory to a flash memory, the high-speed writing of it is attained. 
Thus, if the writing to a flash memory finishes, the table data in this buffer memory will be returned in the file allocation 
table field in a flash memory. The operation of the means of the 2nd invention is as follows. In the data processor which 
carries out direct access of Ihe flash memory card with which the main frame was equipped, and writes file data in the 
data area, installation/removal of flash memory card are interlocked with, and the writing of table data is performed 
between flash memory card and buffer memory. That is, if flash memory card is attached, the table data in a file 
allocation table field will be transmitted to buffer memory. Moreover, in case flash memory card is removed, the table 
data in buffer memory are retumed to' the file allocation table field in flash memory card. Therefore, even if it does not 
prepare the reserve of a file allocation table field in a flash memory, the long-term activity is enabled by reducing the 
count of writing of a flash memory substantially, and also high-speed writing is realizable. 
[0006] 

[The 1st example] Hereafter, the 1st example is explained with reference to drawing 1 - drawing 6 . Drawi ng 1 is the 
block block diagram of a data processor. It is the arithmetic and program control which controls actuation by this whole 
data processor according to the various programs stored in the ROM2 grade, and CPUl incorporates the data inputted 
firom the key input section 3, changes them into an indicative data, is written in display memory 4, and a display output 
is carried out from a display 5, or it stores [ it processes input data and ] it in RAM6. Moreover, CPUl carries out direct 
access of the flash memory card 7, and writes file data in the data area through the card connector 8. Here, wearing of a 
RAM card (not shown) other than the flash memory card 7 as extemal memory is attained at the card connector 8, and 
the card insertion-and-detachment detecting element 9 detects whether the card connector 8 was equipped with flash 
memory card 7 or a RAM card, and gives the detection result to CPUl . 

[0007] Drawin g 2 shows the card lock device of the card insertion-and-detachment detecting element 9. In the condition 
of having inserted flash memory card 7 and a RAM card in the body 1 1 of equipment, and having connected the 
memory card to the card connector 8 electrically here If the lock plate 12 is made to slide in the direction of drawing 
Nakamigi and a memory card is locked Even if it pushes the injection carbon button 13, a memory card cannot be 
sampled, but if the lock plate 12 is made to slide leftward in drawing and the lock condition of a memory card is 
canceled, actuation of the injection carbon button 13 will be answered and a memory card will be extracted. Under the 
present circumstances, the lock plate 12 pushes moving-part 14a attached in the lock switch 14 possible [ vertical 
movement ], and makes a lock switch 14 turn off. When a lock switch 14 is interlocked with the lock plate 12, its lock 
condition / release condition is detected and the lock plate 12 is in the location of a graphic display, moving-part 14a is 
ahead projected according to the spring force, and becomes switch-on, and a lock condition is detected. Although CPUl 
recognizes a lock condition / release condition by the detecting signal of this lock switch 14, write-in processing which 
mentions CPUl later to flash memory card 7 after a lock is released until the injection carbon button 13 is operated (i.e., 
until a memory card is extracted actually) is performed. In addition, the terminal 8-1 for card detection is a terminal 
prepared in the card connector 8, and is for detecting whether flash memory card 7 was connected and whether the 
RAM card connected. 

[0008] Draw ing 3 shows the memory map of the flash memory card 7 which is R0M2, RAM6, and extemal memory 
which are an internal memory. Flash memory card 7 is constituted by EEPROM and the data area 7-1 and the FAT (file 
allocation table) field 7-2 are assigned to this EEPROM. R0M2 is fixed memory which memorizes various kinds of 
programs, such as an OPERETIGU system and a I / O control program. While the FAT field duplicate section 6-3 in 
which the table data by which reading appearance was carried out fi-om the data area 7-1 in flash memory card 7 are 
written is formed in this example besides user area 6-1 and a work area 6-2, as for RAM6, the FAT duplicate flag 
register 6-4 and the renewal flag register 6-5 of FAT are formed. Here, the FAT duplicate flag register 6-4 memorizes 
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the flag which shows what the contei^M^his FAT field 7-2 was reproduced for hy^^M6 fi-om flash memory card 7, 
and the renewal flag register 6-5 of Fi^memorizes the flag which shows that the oBKcnt of the FAT field duplicate 
section 6-3 was updated. Here CPUl by the card insertion-and-detachment detecting element 9 When it is detected that 
flash memory card 7 was attached (when a lock switch 14 is specifically turned on), read table data fi-om the FAT field 
7-2 in flash memory card 7, and it transmits to the FAT field duplicate section 6-3 in RAM6. Moreover, before flash 
memory card 7 is sampled actually, table data are read fi-om the FAT field duplicate section 6-3 of RAM6 (when a lock 
switch 14 is specifically turned on), and it returns to the FAT field 7-2 of flash memory card 7. 
[0009] Next, actuation of this example is explained with reference to drawin g 4 - drawing 6 . Drawin g 4 is the flow 
chart which showed the actuation at the time of the card connector 8 being equipped with a memory card. First, it is 
confirmed whether the card connector 8 was equipped with flash memory card 7 according to the signal level inputted 
fi-om the terminal 8-1 for card detection of the card connector 8, and whether the RAM card was equipped with CPUl 
(step Al). Here, if it is a RAM card, it will shift to processing of a RAM card, but if it is flash memory card 7, it 
progresses to step A2, table data (FAT data) are read fi-om the FAT field 7-2 in flash memory card 7, and it stores in the 
FAT field duplicate section 6-3 of RAM6. And "1 " is set to the FAT duplicate flag register 6-4 in order to show having 
written and moved table data firom flash memory card 7 to RAM6 (step A3). Drawing 5 is the flow chart which showed 
file write-in processing. First, it confirms whether to be writing of as opposed to [ CPU /I ] the FAT field in access to 
flash memory card 7 or a RAM card (step Bl). Here, if it is the writing to a FAT field, on condition that [ on condition 
of the flag "1 " being set to the FAT duplicate flag register 6-4 that is, ] it is equipped with flash memory card 7, instead 
of the FAT field 7-2 in (step B-2) and flash memory card 7, the FAT field duplicate section 6-3 in RAM6 will be 
accessed, and the table data will be updated (step B3). And "1" is set to the renewal flag register 6-5 of FAT in order to 
show having updated the content of tiie FAT field duplicate section 6-3 (step B4). Thus, instead of the FAT field 7-2 of 
flash memory card 7, the writing to a FAT field is performed to the FAT field duplicate section 6-3. On the other hand, 
if it is the writing to the data area 7-1 of flash memory card 7, that will be detected at step Bl , it will progress to step 
B5, direct access of the data area 7-1 in flash memory card 7 will be carried out, and file data will be written in a data 
area 7-1. Moreover, if table data are not stored in the FAT field duplicate section 6-3 even if it is the writing to a FAT 
field that is, if equipped with the RAM card, that will be detected by step B-2, it will progress to step B5, and writing 
will be performed to the FAT field of a RAM card. 

[0010] Drawin g 6 is the flow chart which showed the actuation at the time of a memory card being taken out fi-om the 
card connector 8. Here, although the lock plate 12 is made to slide and a lock condition is made to release first in case a 
memory card is taken out, a lock switch 14 serves as switch-off by pushing the moving-part 14a on the interior by 
migration of the lock plate 12 in that case. Then, CPUl will perform actuation according to the flow chart of draw ing 6 , 
if OFF of this lock switch 14 is detected, on condition that the flag "1" is set to the FAT duplicate flag register 6-4 and 
the renewal flag register 6-5 of FAT, it reads table data fi-om the FAT field duplicate section 6-3 of (steps CI and C2) 
and RAM6, and it retums them to the FAT field 7-2 of flash memory card 7 (step C3). And "0" is set to the FAT 
duplicate flag register 6-4 and the renewal flag register 6-5 of FAT, respectively, and each flag is cleared (steps C4 and 
C5). In addition, when a FAT duplicate flag takes out a RAM card by "0", that is detected at step CI and it escapes from 
this flow. Moreover, if the table data in the FAT field duplicate section 6-3 are not updated at all even when taking out 
flash memory card 7, since it is not necessary to return the content of the FAT field duplicate section 6-3, only 
processing which only clears a FAT duplicate flag is performed (step C5). 
[0011] 

[The 2nd example] Hereafter, the 2nd example is explained with reference to drawin g 7 - drawin g 10 . Drawin g 7 is the 
block block diagram of a data processor, and it is the configuration of having the flash memory 21 besides ROM2 and 
RAM6 as an internal memory in this example. Actuation of the power switch PWS is interlocked with and the table data 
read from the FAT field 21-2 in a flash memory 21 at the time of power-on are transmitted to the FAT field duplicate 
section 6-3 of RAM6. Moreover, the table data in the FAT field duplicate section 6-3 are returned to the FAT field 21-2 
of a flash memory 21 at the time of power-off. Renewal of table data is performed by others like the 1st example of the 
above to the FAT field duplicate section 6-3 in RAM6. 

[0012] When power-on of the power switch PWS is operated and carried out now, as shown in drawin g 8 , reading 
appearance of the table data is carried out from the FAT field 21-2 in a flash memory 21, and it is stored in the FAT 
field duplicate section 6-3 in RAM6 (step D). Next, if the write-in processing to a flash memory 21 is started, as shown 
in the flow chart of drawing 9 , first, it confirms whether to be the writing to the FAT field 21-2 (step El), and if it is the 
writing to the FAT field 21-2, instead of the FAT field 21-2, the FAT field duplicate section 6-3 of RAM6 will be 
accessed, and the table data will be updated (step E2). And "1 " is set to the renewal flag register 6-5 of FAT in RAM6 
(step E3). On the other hand, if it is the writing to the FAT field 21-2 in a flash memory 21, file data will be written in 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/23/2004 



Page 4 of 4 



this FAT field 2 1 -2 (step E4). ^ 

[0013] Drawin g 10 is the flow chart showed the actuation at the time of pov^Boff being directed by actuation of 
the power switch PSW, and with reference to the renewal flag register 6-5 of FAT, on condition that the flag "1" is set, 
the table data in (step Fl) FAT field duplicate section 6-3 are returned to the FAT field 21-2 of a flash memory 21 (step 
F2). And after clearing the content of the renewal flag register 6-5 of FAT (step F3), power-off processing is performed 
and the Maine power source is intercepted (step F4). In addition, since it is not necessary to retum the content of the 
FAT field duplicate section 6-3 when the table data in the FAT field duplicate section 6-3 are not updated at all, power- 
off processing is performed as it is. 

[0014] As mentioned above, in case flash memories, such as EEPROM to which a user can perform re- writing to 
arbitration in each above-mentioned example within the limits of the count which can be written in, are accessed, it 
writes in compared with the data area, and the writing to a FAT field with very many counts is performed to the FAT 
field duplicate section 6-3 in RAM6. While being able to reduce the count of rewriting substantially rather than it carries 
out direct access of the FAT field in a flash memory and rewrites the content by this, in order for the FAT field 
duplicate section 6-3 of RAM6 to operate as a kind of cache memory to a flash memory, the high-speed writing of it is 
attained. Moreover, the 1st example of the above transmits the FAT field 7-2 in flash memory card 7 to the FAT field 
duplicate section 6-3, when the card connector 8 is equipped with flash memory card 7. Moreover, since the content of 
the FAT field duplicate section 6-3 was returned to the FAT field 7-2 of flash memory card 7 before flash memory card 
7 was thoroughly taken out from the card connector 8 While insertion and detachment of flash memory card 7 can be 
interlocked with and being able to deliver table data automatically between RAM6 and flash memory card 7 Since the 
delivery is not performed for every file but it is carried out to the writing of all files, the count of delivery also serves as 
the minimum. Moreover, while the 2nd example can be interlocked with actuation of the power switch PS W and being 
able to deliver table data automatically between RAM6 and a flash memory 21, the count of delivery also serves as the 
minimum. 

[0015] In addition, although the above-mentioned example is interlocked with insertion and detachment of flash 
memory card 7, and actuation of the power switch PSW and it was made to deliver table data between a flash memory 
and RAM, the specific switch whose user directs the delivery to arbitration may be formed, or automatic distinction is 
carried out in the write-in initiation / termination to a flash memory, and it may be made to carry out the delivery. 

[0016] 

[Effect of the Invention] Since the table data in this buffer memory were updated in the condition of having incorporated 
table data from the file allocation table field, and having transmitted in the flash memory at buffer memory according to 
this invention Like before, even if it does not prepare the reserve of a file allocation table field in a flash memory, the 
long-term activity is enabled by reducing the count of writing of a flash memory substantially, and also high-speed 
writing is realizable. 
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•C:x--lftcJ:orfiEStc|?Stii^'C*^»EPRO 50 
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2 

M^EEPROMccct-^rtiRSs^irfco. m9^m^m 

fte. :7y w'jU- TP^-e>3> • 7^-:/>!UMi^ (FAT 

(D:/p y ^fttcy y ±o«ffl$iia* ^ ^ >l a^NoCC J: 0 

*c|3e?]ccgil'r -7 y'x. y y -(}i%\iC^mm^(D^ 
^;^:S?No3&WJ$nrCi'E>o C(DJ;:^tj:y'yvlyc2.j(^ 
y*lix/c7='-a'5a:asgs«:*5lir. locD^'y -/;i/3&s 
■7 ^ ^' ^ y ^ y p^cD-r- ^Mi^rttC^Sa UTtSJfl^ n 

cr>:7T-Y;U<bUT}Ga-rS<t^»«:LrC^€>*^. FAT® 

mt.y'- ^mmi^it^xm^]h^^WLf)m^x^ < tj: 

«fl3*CDFAT^IJ^;&«S»iiJ?»^pII|gIiI»«:a-:>< <h, ^ 
2*^ffl:gLrfca^/c*^S6fflM^^Sf/c3^cCF AT^li^i 

[0003] 

1/^ y * y ^c^^s^)F A Tffi^cD^fili Lr^ffiffl^iig^ 

-Cb^l^ y^y:^f*^W^tC?£ffl-r^C<h7&5T^^^j:l^ 
^^)^^y y ^ )V ' TP-5r-tx3> • f*- :/Jl/MiScr)^ 
lil^*;A:i|iiccgiM-r€>c<hCcj:-:,r. -ecDSKaW^cfigffl 

[0 004] 

[ais^ft?«(^r^/cd?)©*@] miosis (fi*^ 
y y ^iSJgr ^ -fe X L/ t^Ot^- :7 T Ji/ 

(1) . m\(Dm'iL^mi^y'y v^^^^^'^'}n<Dyy A 

^ y * y « E P R O M E E P R O M CC J: o r «J «c S 

> AT ^ -fe X > ^ y i^-c^ o 

(2) . mm^mty'7y->:xM^v^(07'-^tm(>c 

yyOVf-'^^m^iht^&ffC^ m^^^^yy yj<^V^ 

(3 ) . m 2 <3!)Sii^m« B^^ie^^• r ^ ^ y I^Or*- 
:/;l/7=- ^S^ffi L/T ^ e> :x y ^ y F*gcD:7 r ;l/ 

ism 1 cDSjA^ati^ag:** >B#k: . :7 -7 i> ^ y ^ y 
-^^:^^?^aOT^^'-^:7Ty^y^cS*ii;5^, «JiBm2 



(3) 

3 

:*:i*$|gtcJIS3n/c:>'^ •>v^>^^';:<7- 
( 4 ) . m2 (OgiZi^StiHUiEft^ffl^ecci: o T :7 ^ 5; 
[0 00 5] 

mLXRAMm<0^^yyr^'f:V(,C^mLX^<. CCD 

t^fj:^m%^c'uf:>ti. mmom^xttui,^ cote 

>^;l/7^- ^ 7 T ^ ^ y tc«£j3g U/cW/Sr y*- 

So C<DJ:^CCU'r:7'7-:'S^:*^^yCc^tTS»*ii^ 
-7 ^ v'jst^-^ry rtcD::^ t * Tu-Sr— 3 > • :/ 
c[>ji9"C*'5» 3(s:ftJgatc^3g3n/c:7'^r^i/Ay^y 50 
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y - K <b >'^' 7 :7 T y -=6 y <!: (DrS'Vv'-Zf)Cr'- ^ 

i^^nS, ttc. yv y->:x^^V:^-¥f)m^9\';^tl 
S^^. >'^*-^:7Ty*yrta)f'-:/;^'7'-:$':^^^:7'7->l^^ 
^j>^^y:^-KrtCDyr>fJl/- T 0-^-5^ 3 > • r-^:/ 
>'i^$fll|Stcg#M$tiSo Ofc^^-oX. y^^ viy^j>(^v 

»c:ft:*j3&>3te<rfc. ^ys^^jrf-tyosttjx^ipi^ 

[0006] 

thho CPU 1 «ROM2^K:3»ffl3nrti-SSa:/a 

-ty 4(cs#ii^t?*7J^53^p6a^t^:^J3•l^/c^^. a 
s^r'-t^^^j^iaLrRAMe^+Sifl-rSo cpu 

Y':i^t^^%^iX\^X^(o¥-^W^^y7A}\^v'-'^ 
«:«^iitfo CCr. Kr3;^^^8CCCi^gpy'^y 
iLT<D:7^!y>^c>uy^y K 7©ffeCCR AM:^- F 

gPQti;^- F=3^^^ 8CC:7^ t^j.j./^y ;^7- F7-^ 
RAM;<7-F3&5^«fSn/c:?&^*t^^aiL/. ^(D^^Ui^*^ 
CPU 1 CC^^S. 

[0 00 7 ] ^2ii:^- FifJ!tt«^HlgI5 9<D:^-FP*:;^ 
^^y*r- F7'^RAM:^- F*ML/ii^t?:tr- Fn^ 

p -^'i^si 2*sct3;^:^f6]^X'7-^ F^i^ry^y 

bT4>^-ty;?7- F«:!fi*K-5Citt-C#ftC*jI>s, o 

^Si 2^m^W^^^cy.'y^ F^-tfry-t y;^- FO 

S!if^tccc;§Lry*y:^-F«ata$^i-2>o c©i^. 

{^C:f en/cpJtbSPl 4 a^fflUAtira -;/ ^x-Y i 
4^:^-:7^'i±So uv^p:^^ v^\A{tUv^Wi\2(iC 

Uvi^m.\2ifim7j«0^mc^ht%. pI85gpi4a;&5 

0. p ^7tfc«i*tfea'r-2>. c(DPv^x>r-y5=-i 4© 
«^ai{i-^K:cfcr>rc pu 1 «p V ^i^m/mmM^m, 



(4) 
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iiBStcs*ui?ns*t*<7)ratc. CPU ni"7^ 

fc(Diy>. R AM tf-ff)^mmitifct^i:^mir^fc^<D 

[0 0 0 8 ] S3«rtSM^';"T:*)^ROM2. RAM 
6 tf^^ji'^Wiy^y'p yzy^^'^'Jtf- K7(D>'^r 10 

7tiEEPROM^C<fco-C^J?S;3nT*$0. C<DEEP 
ROM«:«7'-t>^i«7- 1 iFAT {^'r^il^ • TO 

-So ROM2«:t-^u--7^-/ ^^>^'rA-^AfcB:^$iJiBi::7* 
*-So RAM6«:x-ifx»;r6- K -^-^xyre 
F7|^CD7='-^M1^7 - 1 *^6l^-5^tH$n/c-r'-:/;L'-r 
Xl^^t^U:. FATaSi^^^U-i^X^e -4. FA 
-C. FAT1SS3:7^^Ui^;^t$?6 -4«:7^ irv'jx^^ 

(iCmm^tifcCt^nkryy^^UIM^L. ^tc. FAT 
iggf ^ ^ Ui^:^ ^ 6 - 5 (*F A T«i^S?SB6 - 3 © 

-r. CPU U^;^- K»l5ttt^mSi59«:j:-DT>'^^>^^ 

^^^^^^^^-^rU;^- K7F»gcOF AT^i^7 -2f)^fbr^- 
^ ^I^J^tH R AM 6 rtCD F A TmmWM^f^ 

:t>$n/c|^tC) RAM6CDFAT«ai^SJiSP6-3)I>i 

70F A T«1S7 - 2 CCg^^-To 
[0 00 9]^X^C. *IUffi{?!l(D«lf^«:ia4-ia6*#M 

:^d7^8CC:7^ 'yi^*^'^:*^:^- K 7 3^)^1(0 
t-^. KAUt)-Yti^^km'^titc(Di)^^'^:r.-j i?^i> (X 
'?-^:'^'Al)o CCr. RAM:^;'-* Kr«>ntiRAM:^ 
-Y(D9I}M(iCm=r'f^^^^ y'yvly:^^^^)'^-^!^ 
>^f'^^yA2tCji;5^. y^yiy:^j>i^^)io-Y 
Ip^CDF ATm)^l '2i)^h'7^-^)\^^-^ (FAT-r 
-^5?) «:gE^tHbrRAM6©FAT«Iig(1®iSge6-3 



A M 6 cc ^ ^ L/C C i 5:^-r /cfi?) 
tC. F ATffiSa::7^^U>^Xdf 6 -4«: " 1" ^r-fe-:. h 

v^^y^U:^- K7-^RAM:^- Y^(OT^^:^i)^ 
^(D¥ ATW^liCl^r^m^jhi^fP^'f':^^^'^^ 
f-^/:7'Bl)p CCt?. F AT$Ii|S^<7)S^iA^T?$)n 
tf. FATfflii::?^^U>^>;^6 -4Cc:7'^^ " 1 " ^5 

ViJ-Yli)mmitiXl>^Ct^^^l^ 

2) . :75 V:^- F7rt(DFATM^7 -2 
tcft*:>0. RAM6rt(DF ATMi^aStgB6-3«:T^ 

3) o ^Ur. FATMiSa^Si56-3CDrtS^MSrU 
/cC t ^iT^-r/ci?>(C F A T Jgfr:7 ^ U^X 6 - 5 

"1" ^-fe^^ hLr*J< (X7"!y>^B4)o COcfc^CC 
:7^-^5>'^y'^ry;^- F7(Z)FATM^7 -2CCf^*D'o 
r F A TMilS'^O*^ jA^Ci F A TWmM^ 6 - 3 CC 
^tbrtf^bn-S), — y'yvty^M^^)t}-Yl<07' 

lT-e<DCi;&5:^ffi3nr;^f^-.;yB5CCSJ^. ^'^^ 

^^a,jt^^)tf-- Yinco'f-^mmi - 1 ^mmr^-^ 

Xl^xy r '<JVr-^i:r'-^mf^7 - 1 CcS^jitfo 
^/c. F AT«S^'\<D«#iA^r^>>:>r4>F AT^ilSS 
me - 3CCr*-':/;Ux--d?3&51S«fl$n'CCi>^cCC:fn6*. 
OSO. RAM:^- F3&5K«§nrtintfX7"-^ >''B2 
-C^CDCi^&^t^ttS^nrXT^-yr/BSCCit;^. RAM/? 
- FCDF ATM^CC*tUrS^3A;t^3{>qft)n6o 
[0 0 1 0 ] S6Ci;^- FP^^d^^8 3&>6^^y F 

0 Hi 3 n-S IScottf'f L P - ^ -t- - h -e* 

-5. ccx. ^^vij-Y^WL^mrmat^c-r. 
^ffii 2^;;^^^^ F^itrp-^^i^^^fltSi^^^o^ 
^CDBg. P^^^;^>r->r^l 4«^©pJ1(j6B1 4a>&^P-^ 

1 2(7)^ffijccj: -orrtgpcci^uAn^nsc <Lcccfc 

OX-Y>:'^:t:7<b3g:So -r-Sxb. CPUl«C(OPty^ 
«>r^ 1 4CD:i*>'*«^ttl-rS<i:06<D:7P-^i^- F 
CCU/c7i)^o/c«)f^>l:lltf FAT«^>^^^Ui^X^ 
6 - 4 i F A T Mir :7 ^ U t> X ^ 6 - 5 CC ^7 ^ 
"1" ^^iz y F Stir 1^4 Ci«:^mc (>^5^-7:7-C 
1. C2) . RAM6(OFAT«i^1SS{S|56 - 3*^67- 
-:/;l/f'-^^^^tULr:7'7 '^'^'^^'^ry;^- F7<D 
FAT^lg67-2CC#*il^ (;^f'':;:7*C3) , -eu 
FATffliJ:7^i/Us;j;^^6 -4. FATWmyy 

yus^xiS? 6 - 5cc-^n-en "0" ^-fe*:; h ur&>^ ^ 

^^r^UT-rS (;^'r':^r?-C4. C5) « ^i:*>\ FAT 
1SSS:7^^;«>5 "0" -CRAMi^?- F*BXDffiri©'&CCCJ 

:^r' yy'c ix^<DC t'^mUd^ tix C(Dy 

xi>F ATmmmm^Q-3^(Df-yjiy'-^f)^±< 
wmsnxi^u^tiici. f ATmwtmmst^e-3(D^^ 



7 

[00 11] 

AMecDffe. *7 ^-^i^^^ 2 l^W-r-Sfll^-C. 
-3}i^<Of'-y')i^^-^^yyy^^^^^*J2 1<DFA 

Tmm2 1 -2icm^mrrj:':>(iCLfci>(o^$>^. ^<d 

2 lrtO[>FAT^^2 I - 2i)^hf'-':f)ly'-'^i)^U^ 

m$tixRAM3i^<DF ATmmmm^e - s^ts^s 20 

-hiC^Tct^W:, F AT^ii2 1 - 2^<DS#3Zi^;5)^ 
(:^r---^:7'E 1 ) . FATM^21-2-- 
O^tiA^r^nti. FATM^2 1 -2(Cf^t>orR 
AM6C0FAT^iS1S*fSB6-3€:r^-fe;^l/. ^(Or^ 
-:/;l/f^-^(DMSS^tf ^ (j^-r :7'E 2 ) o ^Ur. 
RAMSJ^CDF ATWMy^i^lyi^:^^6-b(iC "1" 

3&-fe!yhLr*5< (;j<'f'^'7'E 3) o — ^^-^^yi^^ 

y-t U 2 1 F*5©FATfIi|!{2 1 - 2 ^(Dg^jA^-C^tl 30 
COF AT^i^2 1 -2Ccr^T^Jl/'r-d?*»^iA 

[00131^1 Oitt^^y-:^-( •>^PSW(DSIf'P«:j: 
^X^^r^-:tyf)^1^7jk^tltcm(Dm'f^7riLfcy\:i-^ 
-^-hX. FATMSPf:7'7yu*;'Xt$?6-5^#«gb. 

:7-Fl)> FAT^tSffiS?gU6 -3F^CD'r-:/;l/7=-a7 
^y^viy^xji^V 2 l<DFATfIi^2 I ~2^S^M 
-r (^f'-.r:/F2) o -eur. FATESf^^^^US^;^ 
^6 -b(D^^^^ ')rOfc<D-i^ (7s7^yy'F3) . 40 

y-^y!ii}M^n^\ ^-(>mmi:M&i'r^ C^^f-yy' 
F4)o ft*5. FAT^iDc«SiSB6-3rt©7— >^;l/f^ 
- ^ 7^^:^ < Miff $ n J^cl ^iS^tc F A T^IiHEIfiMSP 6 - 
3or)rtS?r«#KTiJK>S>J^^i'cCCi<D'C. -eo* *>'^•':7-:^■ 
^f ^ C <b:i&^-C# -2) E E P R OM^CD::' ^ ^ ^ 'J 
»3&sSei?)T^tiFAT^i|S-v©§#ji^». RAM6rt 50 
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or>FATMi^iJ{SP6"3«:Mur?f*)n'&o cncc<t 

^X. y'7viy:xji^V[^(0FATmM^SMT^-iz:^ 
bX^(D\^^^m^^^^J:^ ^^'^(Dm^^^Mn^i^ 

F A rm^mm^e - 3 :7 ^ ^ ^ u cc*f — 

so +> :x y * 1; i O r Sb -r -5 J: 5 «: 3tc -5 /c a?) . 

/clSCC>'^ 'j^S/^y^ i;:^- K7rt<DFATM^7 - 2 
«:FATM^^S(56 -3^Si^U. ^/c:7 ^ S^:x ^ 
Yltf^t)-^ Fn^^^8*^6^:^^cHX0Hi3n 
S mr«: F A T^^SSB 6-3 cortS^* ^ 2^ ^ y ^ 
»; :^ - K 7 <DF A T«ii^ 7 - 2 CCg^ <fc ^ ^ l//c;C>> 
6. y'7viy:x^^^)t)-Yl<DnU<^i^'^ijXKAy[ 
ety'y yiy^^'^Vtj- K7 ibCDrarT—rZ-PUT^- 

tfji^o Jttc. Il2ll^fe0^«^^•'7-x^ 5.^psw(Dai 
f1^«:as&brRAM6«tr7"5'--/i^^y-=e»; 2 1 ^comx 

[0015] ±iEmmmicty^yzyzi,j>t^Vi7- 
^^:;v^^y-tUctRAMi OFh^ r 7- - 7=^ - ^ (D^lrf 

St:f » L ^ J: ^ J: 1*0 

[0016] 

^ ^ix 0 >'^* :7 T y ^ u ^ei^ L/ct^^r 

f)^U<Xi>. y'yyi^:x^^V(Dm^i2^^^^^MM(^C 

[02] ij-fn«^^m?x^9(Day^mmi:mm^i>fc 

m3] ROM2. RAM6. y ^ yiy^^ tf- F 

[04] *r-K^«B$(D«)f^^7nL/c:7n-^^-h. 
[05] :7T-f JUS3tai^B#<Dttf1^^73^l//c:7U-^i^ 

[06] tj-Fm^i^LmoWii^^TjkLfcyu-^^-- 



ho 

n-^i'- ha 

[010 ] li2S:t7B$<DKlf^%^l//c7D-^ + - ho 
[?f^(D|ftB^] 

1 CPU 

2 ROM 



(6) 

* 6 RAM 

6- 3 F AT mmmms]^ 

7.2 1 yyyZy^ji^V 

7- 1.21-1 f'- 
7-2.2 1-2 FA 

8 tf-Vti:^^^ 

9 h^wm^mst 

12 P 2; 

14 a-^^J:^>f --^5=- 
*10 PSW ^^y->^^v^ 
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mi] 



[02] 



« ^ » 



R 


A 


M 




R 


O 


M 



a-i 

«t7 



Si 



7^ 



iiiiiiiiiiiim 



/RAMA-H 



1 4Bigifa0 



1 3^vyx^h - iK^> 



[04] 



2 

ROM 



6 

RAM 





F ATflHSOF AT5F 










1 " (C . 



A 2 



A 3 



E N D ^ 



(7) 



nm^l -2 9b 863 



15] 



[|SI8] 



B 1 





YES 

B 2 




B 5 

; 


rPATttM^T'^r- ••ijZ^**^^ ' 

^--^JL-^'''^ 

J Y E S 










— B 4 




F AT3E«r7^^^ "1" 









^ E N D ^ 



ggON ^ 







^^(7)F A T5^-9^R AM . 







D 



[07] 



s m a 



5-3 
-5 
— 6 



ROM —2 



FAT««i -2 1- 



(8) 



nmW-l'-'2 9b 86 6 



[^6] [010] 




^ E N D ^ 



(9) 



nm^7-2 9 5 8 6 6 




YES 



R A M±m F A T««|«i!/5P4_ E 2 



NO 






E 4 




/ 



E 3 



(7T£) 



